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Thanks

Many thanks to: 
z Bhanu Swaminathan of the Fertilizer Association of India
z Kristen Sukalac of IFA

IPCC Expert Meeting Sept 2004: 
“Technology Transfer and Mitigation of Climate Change”
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Today, greenhouse gases lead to 

both flooding and severe water losses.
How can we find a balance?
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Climate change is society’s biggest challenge, 
also for us in the fertilizer industry

Fuel 
(gas, oil, coal)

Ammonia Nitric acid Finished products

Air Fosfat
Kalium

Air

CO2 N2O
(= 310 x CO2)

AN, CAN
Urea
UAN
NP/NK/NPK
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CO2 emissions are related to energy 
consumption and type of feedstock
z The fertilizer industry consumes 1-2% of the world’s energy 
z 80% of the energy is used for ammonia production
z Different feedstock: Natural gas – Oil – Coal
z Driver for improvement: Energy cost and energy efficiency

N2O emissions are process-related
z Significant emissions from nitric acid producers – 100 plants in Europe

with emission of 40 mill t CO2-eqv, worldwide 75 million t CO2-eqv
z Reduction technology is available, 70-90% reduction is possible, at low cost
z Driver for improvement: Permit regulations
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The fertilizer industry in a wider perspective

Compared to use of fossil fuel: 
4 times less CO2 emission

Production, 
and distribution 

of fertilizer, 
and energy 

used on farm

Extra biomass 
from use of 

fertilizers (50%)

Biomass 
without use of 

fertilizers (50%)

Energy from biomass:
(1) Heating
(2) Electricity
(3) Ethanol/diesel

Biomass for heating: 
4 times more energy than 
used for fertilizers / at farm

Uptake of solar energy by plants:
6 times more than used for 
fertilizers and at the farm

Consumption
of energy

(fossil fuel)

Release 
of CO2

Uptake and release
of CO2 = in balance
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Strong growth in biofuel for energy security

MMboe/day 2005 2006 2007 2008 2009 2010
Biofuel 0,41 0,51 0,65 0,83 0,95 1,09

Kilde: Pira February 2007 of Yara
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10-year grain/oilseed prices
Wheat (HRW US Gulf)

100
120
140
160
180
200
220

19
97

19
98

19
99

20
00

200
1

200
2

20
03

20
04

20
05

20
06

07
YTD

USD/tonne

Rice (Thailand)
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 Source: World Bank

Soybeans (cif Rotterdam)
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Source: IEA Biofuels for Transport

From ”well-to-wheels”

Reduction of CO2 emission
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Our responsibility

Compared to use of fossil fuel: 
4 times less CO2 emission

Production, 
and distribution 

of fertilizer, 
and energy 

used on farm

Extra biomass
from use of 

fertilizers (50%)

Biomass 
without use of 

fertilizers (50%)

Energy from biomass:
(1) Heating
(2) Electricity
(3) Ethanol/diesel

Biomass for heating: 
4 times more energy than 
used for fertilizers / at farm

Uptake of solar energy by plants:
6 times more than used for 
fertilizers and at the farm

Consumption
of energy

(fossil fuel)

Release 
of CO2

Uptake and release
of CO2 = in balance

Extra biomass 
from use of 

fertilizers (50%)
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Our responsibility

z Energy efficient production 
z Clean technology

z Energy efficient distribution
z Crop specific fertilizers
z Efficient farming, with best use of fertilizers 

(high yield and environmental protection)
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Close to minimum energy consumption / t NH3
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Investment and production cost comparisons (WE) 
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Steam reforming of natural gas is the preferred solution
Higher gas price makes coal more competitive
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Energy consumption and CO2 emissions
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Most of the CO2 can be captured and stored, but depends on cost



8

IFA 13.03.2007, Page: 15

Regional variances (IEA 2003/04)
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High gas costÆ strong focus on efficiency (e.g. WE vs FSU)
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Future

z Cost of feedstock 
Æ If high gas cost, shift to more coalÆ more CO2

z Free and fair trade 
Æ Global price setting of feedstock?
Æ If no, more production in low priced regions Æ more CO2

z Cost of CO2 
Æ Global or only European CO2 emission trading?
Æ If Europe only, more production in less regulated regions Æ more CO2

z New developments
ÆWill biomass become a feedstock?
ÆWill electrolysis return?
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Carbon capture and storage is discussed
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Technology transfer

z Industry responsibility:
Æ Global standards based on BAT for new plants and revamps

z Drivers:
Æ Reducing costs through greater efficiency
Æ National food security strategies
Æ National economic development strategies
Æ Harmonisation of environmental regulations

Æ New: Cost of CO2  reductions 

z Possible pitfalls:
Æ Financing
Æ Skills (content, project execution, operation and maintenance)
Æ Compatibility of software and equipment
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Does the regulatory framework promote 
efficient abatement of climate gases?

z Permitting = Old fashioned, slow and national differences

z Regulations based on economic drivers
Æ Emission trading (positive)
Æ Joint Implementation and Clean Development Mechanism (positive?)
Æ Taxation (negative)

z Those that invest in the development and use of new technology 
for energy efficiency and emission reduction, should be credited.
Those that are laggards, should be penalised.

z Absolutely necessary with global harmonisation of environmental 
regulations, especially for those emissions that have a global impact

z Emission allowances must be based on performance standards (emission 
per ton produced) - not slicing off a percentage on historic emissions
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Conclusions

z Several factors influence the choice of technology

z Many points to a direction leading to increase in global CO2  emissions

z Must have international (global) regulations for emissions of global impact

z Emission trading with performance standards is fair
Æ Energy consumption (= CO2) per ton of ammonia produced
Æ kg N2O per ton of nitric acid produced

z JI and CDM can be used for technology transfer, but fair?

z More R&D (carbon capture, bioenergy)

z Lobbying is necessary to get what the industry considers the best


